The mode of development of Venezuelan equine encephalomyelitis virus and the activity of acid phosphatase in the central nervous system of newborn mice were investigated. Precursor particles appeared to be formed in masses of viroplasm, migrating to the membrane of the Golgi cisterns and vacuoles or to the plasma membrane and being transformed into mature viral particles by budding. Mature viral particles were also found in the lumen of the blood vessels and around the myelin sheath of axons. Increased number of Golgi complexes and depletion of polysomes were the main ultrastructural alterations of the nerve cells. Acid phosphatase activity was found to be increased in the Golgi cisterns, vacuoles, and lysosomes of nerve cells. The presence of acid phosphatase activity in the rough endoplasmic reticulum and perinuclear cisterns suggests increased production of the enzyme in the nerve cells infected with Venezuelan equine encephalomyelitis virus.
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Electron microscopic studies of Venezuelan equine encephalomyelitis (VEE) virus in tissue culture cells have been reported (4, 12, 14) . Ultrastructural details of isolated viral particles by shadow casting and negative staining were demonstrated (7, 13) ; however, the development of VEE virus in animals or humans has not been previously studied with the electron microscope.
This paper deals with an investigation on the mode of formation of VEE viral particles and on the ultrastructure and histochemistry of the central nervous system of newborn mice inoculated with a suspension of VEE virus. (Fig. 7) . Penetration of the particles into the lumen of the Golgi cisterns and vesicles (Fig. 8, 11, 13, 16) or into cytoplasmic vacuoles (Fig. 7) by budding was commonly observed. While budding, 28-to 30-nm particles become enveloped by the cytoplasmic membranes and transformed into 45-nm particles (Fig. 7, 13 ). Budding at the plasma membrane and the release of 45-nm particles to the extracellular space were also noted (Fig. 9) . Particles measuring 45 nm in diameter were slightly oval in shape, and often the central part of the core showed decreased electron density (Fig. 10) . Projections measuring approximately 10 nm in length were noted on the surface of mature viral particles located in the lumen of blood vessels or in the extracellular space (Fig.  3,14) .
Glial cells and neurons. In mice sacrificed 30 to 48 hr after inoculation, alterations of the nervous tissue were more conspicuous. Glial cells were swollen, and an increased number of glycogen particles were seen in their cytoplasm. Dilatation of the endoplasmic reticulum cisternae of the neurons was noted, and, often, nerve cells showed a decreased number of ribosomes or dispersed polysomes (Fig. 11 ). There were some groups of ribosomes organized with a helicoidal arrangement (Fig. 18) . Marked vacuolation of some nerve cells, disruption of their membranes and organelles, clumping of ribosomes, and osmiophilic masses in the cytoplasm were also noted (Fig. 20) . Mitochondriae showed rupture of cristae and, occasionally, myelin figures in their matrix. Some synapses showed polyedral or elongated vesicles with dilatation of the presynaptic end (Fig. 19) . In the periphery of the myelin sheath of some axons, groups of mature viral particles were occasionally seen in a paracristalline array (Fig. 4) .
Golgi complex. Conspicuous alterations of the Golgi complex were noted early in VEE virus infection of the central nervous system. In mice sacrificed 16 to 24 hr after inoculation, the Golgi complexes showed an increased number of cisternae and vesicles (Fig. 1) . At 30 to 48 hr after inoculation, Golgi cisternae became tortuous with elongated projections, frequently adopting a ring-shaped appearance (Fig. 11, 12 ). In some of these cisternae with spherical arrangement, 28-to 30-nm particles were attached on both sides of the cisternae membranes (Fig. 12 ). Vesicles and vacuoles in the vicinity of the Golgi cisternae often showed precursor and mature viral particles (Fig. 11, 15 ).
Blood vessels. No alterations were noted in the cytoplasm of endothelial cells. Blood vessels of mice sacrificed 30 to 48 hr after inoculation showed 45-nm particles in their lumen (Fig. 3) ; these particles were formed by a dense core of 30 nm surrounded by a halo of 5 nm and by an envelope 10 nm in thickness (Fig. 14, 17) .
Acid phosphatase. Acid phosphatase activity in control mice was present at the lysosomes and some Golgi cisternae of some nerve cells. In mice inoculated with VEE virus, increased acid phosphatase activity was found in the tortuous cisternae, vesicles, and vacuoles of the Golgi complex (Fig. 21, 22) . In some cisternae and vesicles, viral particles were seen among precipitated crystals of lead acetate (Fig. 23) .
There was acid phosphatase activity in the endoplasmic reticulum (Fig. 23) :5 -. Furthermore, observations of nervous tissue indicated the formation of precursor particles in masses of viroplasm, their migration to the membrane of the Golgi complex, penetration of precursor particles in the lumen of Golgi cisterns, and vesicles becoming transformed into mature viral particles. Penetration of precursor particles into cytoplasmic vacuoles and budding at the cell surface are in agreement with changes previously described in other group A arbovirus infections (1, 6, 10) .
Viroplasmic foci, similar to those observed in the nerve cells of VEE-inoculated newborn mice, have been rarely reported in cells infected by an arbovirus (8, 15) ; however, masses of viroplasm were recently described in tissue-cultured cells infected with VEE virus (4). The development of Eastern equine encephalitis virus (11) and Semliki Forest virus (5) in mouse brain has been recently described; these observations are similar to my results; in spite of this, no masses of viroplasm in the cytoplasm of nerve cells were demonstrated.
The role of the Golgi complex in the formation of VEE (14) and Aura (8) viral particles has been previously stressed; however, budding of group A arboviruses at the Golgi cisterns has only been reported in Semliki Forest virus infection of mouse brain (5) . Budding of VEE virus at the tortuous cisterns, sacs, and vesicles of the Golgi area have been described; these structures also revealed acid phosphatase activity. The presence of the enzyme in the cisterns indicates that they belong to the Golgi complex and indicate a new way of intracellular maturation of group A arboviruses (5) . VEE (2) . Augmentation of acid hydrolytic enzymes was considered to be a defensive reaction of the cells to digest viral proteins (8) . Acid phosphatase activity in the endoplasmic reticulum and perinuclear cistern of nerve cells in VEE virus infection suggested increased production of this enzyme in the ribosomes.
The presence of acid hydrolytic enzymes in the nervous tissue of VEE-inoculated newborn mice may represent a response of the lysosomal system of the nerve cells infected by the virus. It is likely that increase production of acid phosphatase may also correspond to a direct action of VEE virus on the enzymatic system of the nerve cells.
More detailed investigations of the ultrastructure and histochemistry of nervous tissue infected by VEE virus are necessary to understand the morphological and physicochemical basis of cell-virus interaction.
